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ABSTRACT The aim of this paper was to determine the degree to which
physical activity in women aged 45-55 was an independent influence on body
mass, as expressed by BMI, and to what degree it occurred in interaction with
their level of education, financial status, and self-evaluated physical efficiency
and health status. The material consisted of 212 female inhabitants of three
cities in Poland, participating in physical exercises for at least one year. Statis-
tical analysis of the collected data was carried out by the χ2 test, the H test, the
Mann-Whitney U test, and analysis of variance (ANOVA). A statistically sig-
nificant relation between the level of physical activity and BMI values was ob-
served. Women with a medium and high level of physical activity were most
often of normal body mass, whereas women with low activity were character-
istically overweight. Analysis of the data revealed that the normal body mass
of women aged 45-55 was influenced by: the level of physical activity, level of
education, and financial status of respondents. Physical activity was an inde-
pendent factor influencing normal body mass of women, irrespective of social
features (i.e., education and financial status).
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Introduction
Regular physical activity adapted to
individual needs of humans beneficially
influences health and physical condition
in adulthood and is also a natural means
of age retardation. It prevents and helps
fight against obesity, without too rapid
muscle mass reduction and decrease in
muscle strength caused by muscular
atrophy; it impedes senile stiffness of
joints and a diminishing movement
range, and it prevents detrimental
changes in the circulatory system, thus
promoting the physical efficiency and
fitness necessary to maintain the quality
of life. A complementary depiction of
healthcare effects of physical activity
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was introduced by DRABIK [1995, 1996,
1997a,b]. The author also attributes psy-
chosocial changes to enhanced physical
activity: increased self-confidence, im-
provement of mood, and improvement
of a nutrition pattern and general quality
of life.
Data obtained from studies conducted
under the Framingham program
[SZOSTAK et al. 2000] confirm that obe-
sity is one of the basic risk determinants
of hypertension, myocardial ischemia,
cerebral stroke and myocardial infarc-
tion. Increased physical activity and a
healthy way of life are crucial in the
prophylaxis and therapy of metabolic
diseases, particularly in obesity and
atherosclerosis, and type II diabetes in
adults [ZIEMLAŃSKI 1992]. Physical
exercise also diminishes the potential
for renewed fat development after effi-
cacious slimming [SZOSTAK et al. 2000,
SZOSTAK 2000b]. Cross-sectional study
results show that intensive aerobic exer-
cise programs promote an increase
in HDL cholesterol concentration in
women [SZOSTAK and CYBULSKA 1990]
before and after menopause [DOWLING
2001]. It is pertinent to emphasize that
the beneficial effects of physical exer-
cise last only for one or two days and,
thus, regular physical activity is required
[BIAŁKOWSKA and PACHOCKI 1994].
The desire for a slim figure, as adver-
tised in the mass media, drives many to
immense physical efforts and going on a
variety of diets, often followed without
insight and forethought. It seems, how-
ever, that maintenance of normal body
mass is not problematical for a healthy,
young woman. Problems appear subse-
quently around the menopause and are
connected with different ailments. Other
typically climacteric symptoms include
an increase in body mass, caused by re-
tardation of metabolic processes
[NACHTIGALL et al. 1997], and in the
post-menopausal period, osteoporosis
[PAK 1989]. Simultaneously, physical
activity is recognized as a beneficial
therapeutic and prophylactic means for
reducing climacteric ailments [ARTAL
and SHERMAN 1998]. Physical exercise
decreases the probability of osteoporo-
sis, coronary artery occlusion, psycho-
logical disorders, obesity and its associ-
ated diseases and, in addition, facilitates
elevation of the mood [SHANGOLD
1989]. It also accelerates metabolism,
which facilitates maintenance of optimal
body mass [COPE 1996]. Women per-
forming exercises generally also possess
better health status [NACHTIGALL et al.
1997, PAK 1989].
The aim of this work was to determine
the relationship between body mass, as
expressed by BMI, and physical activity,
as well as some social factors (i.e., level
of education and financial status) and
physical factors (i.e., physical efficiency
and health status). Two questions were
asked: (1) To what degree do the above-
mentioned factors correlate with each
other, and (2) to what degree does
physical activity influence body mass
independently, and in association with
the rest of the factors.
Materials and methods
The present study formed part of an
examination of women’s lifestyles, car-
ried out since 1998 in some cities in
western Poland. In this study, 212
women aged 45-55 were examined.
They participated regularly in organized
groups, supervised by an instructor, in
physical exercises for at least one year,
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and all were city dwellers (from Szcze-
cin, Poznań, or Wrocław). Sample
selection reflected the aims of this work
as an attempt to show the relation be-
tween long-duration physical activity in
women and their maintenance of normal
body mass.
The method involved a diagnostic poll
by means of questionnaire, interview and
observation. In determining the physical
activity level, the questionnaire (tested
before in pilot trials) included questions
concerning time interval of participation
in exercises (expressed in years), fre-
quency of participation in exercises in a
week, and time of duration of these ex-
ercises (expressed in minutes). The ap-
proximate length of physical activity
was calculated by multiplying number
of years by number of exercise weeks in
one year (the number of 35 weeks was
accepted after consulting with sport
instructors) and time of exercise in min-
utes during one week. The obtained
result was converted to hours and sub-
jected to comparative analyses.
Physical activity expressed by the
number of exercise hours became a ba-
sic criterion for differentiating respon-
dents. On the basis of obtained results,
the sample was divided into quartiles by
the method of quartile deviation. Then,
three groups of different levels of physi-
cal activity were selected on the fol-
lowing basis: low – from 23 to 98 hours
(group 1), medium – from 99 to 490
hours (group 2) and high – from 491 to
2800 hours (group 3) (Table 1).
BMI values were calculated on the ba-
sis of declared information on current
body mass and body height. In the lit-
erature one can find research results on
the reliability of declared values of body
height and body mass; they largely co-
incide with measured data, particularly
in the case of educated and affluent per-
sons [PALTA et al. 1982, STEWART
1982]. According to the most popular
criteria [HOWLEY and FRANKS 1997], a
normal BMI value for women should be
20.0 to 24.9 kg/m2; values in the range
25.0 to 29.9 kg/m2 indicate overweight,
and equal to or higher than 30.0 kg/m2
indicate obesity [SZOSTAK et al. 2000].
BMI values below 20.0 kg/m2 indicate
underweight. In this study, however,
two categories of BMI were adopted
(division due to sample sizes): BMI
equal to or under 24.9 kg/m2 (as the
norm), and BMI equal to or over 25.0
kg/m2 (as overweight).
Chi-square was used as the test of in-
dependence to verify research hypothe-
ses. Evaluation of the general differen-
tiation was done by the Kruskal-Wallis
H test, whereas the Mann-Whitney
U test was used to compare the pairs of
variables. The levels of significance:
*p < 0.05, **p < 0.01, and ***p < 0.001
were adopted for the statistical calcula-
Table 1. Characteristics and differentiation of the physical activity level of women
Group Physical activity level [in hours] N Mean    Median
1 Low 23-98 51 53.2 52.5
2 Medium 99-490 108 229.2 210.0
3 High 491-2800 53 1334.0 910.0
Total 212 463.2 210.0
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tions. In determining the relationship
between physical activity and social
variables on the one hand, and body
mass, on the other, the two-way analysis
of variance (ANOVA) was applied. The
statistical analysis was performed using
the computer program Statistica PL 1997.
Results
On the basis of the obtained results, it
is observed that women who belong to
two different categories of BMI differ
from each other in the level of physical
activity, expressed by the number of
exercise hours. The relation between
body mass and the level of physical
activity is presented in Table 2. The
general, differentiation between groups
of activity measured by the H test was
7.86 and was statistically significant at
p < 0.001. Significant differences in the
BMI mean value occurred between
groups of activity: 1-2 and 1-3
(p < 0.001). Women with medium and
high levels of physical activity usually
had normal body mass, whereas persons
with low activity were characterized by
overweight. The statistical significance
of differences in BMI categories in
groups of physical activity was addi-
tionally confirmed by the χ2 test
(14.75***; df = 2).
Physical activity is not the only factor
correlating with body mass. Physical
activity was undertaken mainly by edu-
cated women of financially advantaged
status. It could be supposed that these
factors show a relationship with the
BMI value. This was checked to deter-
mine whether any relationship existed
between the level of education and fi-
nancial status and the level of physical
activity (Table 3) and normal body mass
in women aged 45-55 (Table 4). It was
observed that physical activity was
mostly undertaken by persons with a
post-secondary, secondary technical,
vocational or university education level
(p < 0.01). A high level of physical ac-
tivity was observed mainly in women
with university education (χ2 = 17.22**;
df = 6). Women with high and medium
level of physical activity were charac-
terized by a very good or good financial
situation. Persons with low physical
activity more often had sufficient and
good financial conditions (χ2 = 9.73*;
df = 4). There were more women with
university-level education in the group
with normal body mass (χ2 = 8.80*;
df = 3) than in the overweight group.
Table 2. Characteristics and categories of BMI in relation to physical activity level
BMI
Mean SD Total < 25.0 ≥ 25.0Physical activity level
N % N % N %
Total 24.56 3.38 212 100 131 61.8 81 38.2
1. Low 25.98 3.67 51 (24.1) 20 (15.3) 31 (38.3)
2. Medium 24.21 3.33 108 (50.9) 73 (55.7) 35 (43.2)
3. High 23.20 2.81 53 (25.0) 38 (29.0) 15 (18.5)
H = 7.86***; U: (1-2) z = 2.97***, (1-3) z = 3.15***, (2-3) z = 0.55; χ2 = 14.75***
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Women with the normal BMI more
often had a good financial status,
whereas the overweight women simi-
larly evaluated their financial status as
good and very good.
Relations between self-evaluation of
physical efficiency and health status and
the level of physical activity are demon-
strated in Table 5. Women with the
highest level of physical activity at-
tained the highest self-evaluation result
of personal physical efficiency, whereas
these with the lowest activity (χ2 =
33.74***; df = 6) attained the lowest.
Table 3. Education and financial status versus physical activity level
Physical activity level
Factor Total Low Medium High
N % % % %
Education
below secondary 11 5.2 5.9 7.4 -
secondary 16 7.5 13.7 6.5 3.8
above secondary 68 32.1 43.1 31.5 22.6
university-level 117 55.2 37.3 54.6 73.6
Financial status
very good 81 38.8 36.0 40.0 45.8
medium 107 51.2 44.0 55.2 51.9
sufficient 21 10.0 20.0 4.8 2.3
For relations between education and physical activity levels χ2 = 17.22**
For relations between financial status and physical activity levels χ2 = 9.73*
Table 4. Education and financial status versus BMI
BMI
< 25.0 ≥ 25.0 TotalFactor
N % N % N %
Education
below secondary 4 3.1 7 8.6 11 5.2
secondary 30 22.9 29 35.8 59 27.8
above secondary 16 12.2 9 11.1 25 11.8
university-level 81 61.8 36 44.5 117 55.2
Financial status
very good 49 38.3 32 40.5 81 38.8
medium 71 55.5 36 45.6 107 51.2
sufficient 8 6.2 11 13.9 19 10.0
For relations between education and BMI χ2 = 8.80*
For relations between financial status and BMI χ2 = 4.12
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Women characterized by the medium
level of activity manifested mostly me-
dium and low self-evaluation of physical
efficiency. Persons with the low and
medium level of physical activity had
some difficulties in self-evaluation.
With reference to self-evaluated health
status, one can observe that women with
the highest and medium levels of physi-
cal activity also evaluated their health
the highest, whereas women with the
lowest activity (χ2 = 19.91**; df = 6)
evaluated it lower (as medium and suffi-
cient). However, a statistically signifi-
cant relationship between self-evalua-
tion of physical efficiency and BMI
values was not observed. This is also
true of the self-evaluation of health
status and BMI values.
In order to answer the question
whether physical activity was a factor
independently influencing body mass
(BMI) or by interaction with social fac-
tors (education and financial status) and
physical ones (physical efficiency and
health status), the two-way analysis of
variance was applied. Results of this
analysis show that the BMI value is
modified by the level of physical activ-
ity [F (3, 208) = 5.20; p < 0.002]. The
hypothesis about the relationship of the
level of physical activity and BMI val-
ues was also confirmed by the H test, U
test, and χ2 test. On the other hand, there
is no such relationship between the level
of education and BMI [F (3, 208) =
2.30; p <0.08]. It was also shown that
interaction between physical activity
and the level of education did not influ-
ence BMI values significantly. There-
fore, it can be assumed that BMI values
are affected by physical activity alone,
independently of education and interac-
tion of these factors.
Results of the analysis of variance
show that BMI values are related
to financial status [F (2, 204) = 2.16;
p < 0.012]. The hypothesis about the
relationship between financial status and
BMI values was not confirmed by the χ2
Table 5. Self-evaluation of physical efficiency and health status versus physical activity level
Physical activity level
Low Medium High TotalSelf-evaluation
N % N % N % N %
Physical efficiency
high 6 12.0 29 26.9 27 50.9 62 29.4
medium 28 56.0 69 63.0 23 43.4 120 56.9
low 12 24.0 6 5.5 3 5.7 21 9.9
cannot tell 4 8.0 4 3.7 - - 8 3.8
Health status
very good 12 24.0 58 54.2 31 59.6 101 48.3
medium 22 44.0 26 24.3 14 26.9 62 29.7
sufficient 13 26.0 18 16.8 3 5.8 34 16.3
cannot tell 3 6.0 5 4.7 4 7.7 12 5.7
For relations between self-evaluation of physical efficiency and physical activity levels χ2 = 33.74***
For relations between self-evaluation of health status and physical activity levels χ2 = 19.91**
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test. It was also found that interaction
between physical activity and financial
status did not influence BMI values
significantly. BMI values are influenced
by the physical activity level and finan-
cial status of respondents.
It was also established that the BMI
value was related to physical efficiency
level [F (3, 207) = 5.68; p < 0.001] (the
hypothesis about the relationship be-
tween physical activity and level of
physical efficiency was confirmed by
the result of the χ2 test = 33.74***;
df = 6). It was further found that inter-
action between physical activity and
physical efficiency did not influence
BMI values significantly. BMI was also
related to health status in the self-
evaluation component [F (5, 203) =
1.43; p < 0.022]. It was also found that
interaction between physical activity
and health status did not influence BMI
values significantly. It may be assumed
that BMI values are affected by the
physical activity level.
Discussion
The frequently cited work of
BLAXTER [1995] takes into considera-
tion four classical behaviors connected
with health: diet, physical activity,
smoking, and alcohol consumption. The
above-mentioned behaviors are consis-
tent with a pro-healthy way of life con-
cept promoted by the WHO. Polish
nation-wide statistical studies [KUCIAR-
SKA-CIESIELSKA 1998] show that over
50% of adult Poles spend their leisure
time in a passive way, which means that
these people watch TV, read books or
magazines. About 40% of women com-
bine passive and low-activity rest, e.g.,
walking, and 15% of women combine
passive rest with activities demanding
higher activity, e.g., cycling, jogging,
work in gardens, and practicing sport. In
accordance with research results of the
Bridging East-West Health Gap project
[DRYGLAS et al. 2002], only 7% of
women in Poland declared high physical
activity.
Many studies carried out in the USA,
Australia, and many European countries
have shown that a low level of physical
activity is associated with risk factors
(smoking, obesity, overweight) and is
characteristic of persons of the lowest
income and education levels [STEPTOE
et al. 1997, POMERLAU et al. 1997].
These data have their justification in
normal body mass research results. The
Polish population has been shown to
include 38% overweight women (BMI
in the range of 25.0–30.0 kg/m2), and
30% obese women (BMI > 30.0 kg/m2)
[BIAŁKOWSKA and PACHOCKI 1994].
Obesity is a phenomenon occurring
commonly in economically developed
countries [SEIDEL 1995]. The tendency
for the percentage of obese persons to
increase has also occurred in Poland, as
was shown by a Pol-Monica study
[SZOSTAK 2000a] among Warsaw in-
habitants. In 1993, 35.9% of women had
normal body mass, 35.1% were over-
weight, and 29.0% were obese.
In the light of the results of the present
study, women with a high level of
physical activity had more frequently
a normal body mass, while those with a
low level of physical activity were more
often overweight. The relationship be-
tween physical activity and obesity is a
confirmation of the results of an inter-
national research carried out among over
15,000 adult inhabitants of the European
Union [KEARNEY et al. 1999, GIBNEY
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1999, SZOSTAK et al. 2000]. Spending
leisure time in a physically non-active
way tended to increase BMI, whereas
active forms of spending leisure time
were favorable to maintaining normal
body mass.
From the research carried out in 1983-
1999 on overweight and obesity in a
sample of 35,000 adult inhabitants of
Wrocław, it was concluded that age, sex
and social status influence the BMI val-
ues significantly. The increase in the
percentage of overweight women is
socially differentiated: between the 3rd
and 6th life decades, fractions of over-
weight women increase among repre-
sentatives of the intelligentsia from 16
to 60%, among office workers from 18
to 72%, and among women working
physically from 27 to 83% [WELON and
JANKOWSKA 2002]. Long-term obser-
vations show that BMI values rise
regularly, particularly among middle-
aged persons and those with lower edu-
cation levels [PIETINEN et al. 1996,
WELON and JANKOWSKA 2002]. The
results of the present study have con-
firmed the correlation of high physical
activity and achieving normal body
mass with a higher education level. High
self-evaluation of health status and
physical efficiency were also typical of
women with high physical activity. This
relationship was also observed when
comparing women who were physically
passive and active [TUROSZ and
PACHOLCZAK 2001].
According to the Central Statistical
Office studies on the health status of
Polish people [KUCIARSKA-CIESIELSKA
1998], with health status deterioration
the percentage of persons resting ac-
tively tends to decrease. Leisure time is
spent in a passive way or requiring little
physical activity by 55.8% of persons
with a very good health status, and
82.8% with a poor health status. Sport is
practiced by 2.6% of adults, 13.4% of
whom have good and 0.3% poor health
status. It is difficult to decide (on the
basis of our own results) if physical
activity is taken up by generally health-
ier persons or if the observed good
health is a result of physical activity,
since health status examinations were
not carried out in the period when this
activity started [KEMPER 2001]. Ques-
tionnaire studies can be used in accu-
mulating information about the regular-
ity of physical activity as a form of
spending leisure time [LAMB and
BRODIE 1990, SZEKLICKI 2000]. The
validity and reliability of this method,
also in determination of nutrition
status of respondents, were confirmed
by research results [PAWLĘGA et al.
1990, KRZYŻANOWSKA and UMŁAWSKA
2002].
Final remarks
The results of this study justify the
conclusion that normal body mass of
women aged 45-55 is influenced by the
following factors: the physical activity
level, education level, and financial
status of respondents. A relationship
with this variable is also shown by
physical efficiency and health status (in
self-evaluation). The level of education,
financial status, self-evaluation of
physical efficiency and health status are
also correlated with physical activity of
women. However, physical activity is a
factor independently influencing normal
body mass in women aged 45-55 irre-
spective of social features, such as edu-
cation and financial status.
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Streszczenie
Celem pracy było określenie zależności między masą ciała, wyrażoną wskaźnikiem BMI,
a aktywnością fizyczną oraz cechami społecznymi (poziom wykształcenia i sytuacja mate-
rialna) i fizycznymi (sprawność fizyczna i stan zdrowia w samoocenie). Systematyczna ak-
tywność fizyczna pozwala utrzymać prawidłową masę ciała, natomiast uczestnictwo w ćwi-
czeniach uwarunkowane jest wieloma czynnikami, m.in. społecznymi [STEPTOE et al. 1997,
POMERLAU et al. 1997]. Postawiono więc pytanie, na ile aktywność fizyczna jest czynnikiem
samodzielnie wpływającym na masę ciała kobiet w wieku 45-55 lat, wyrażoną wskaźnikiem
BMI, a na ile działa ona w interakcji z poziomem wykształcenia, sytuacją materialną i, wy-
nikającą z samooceny, sprawnością fizyczną i stanem zdrowia. Materiał badawczy stanowiło
212 mieszkanek dużych miast (Szczecin, Poznań, Wrocław), uprawiających ćwiczenia
fizyczne co najmniej rok. W badaniach wykorzystano metodę sondażu diagnostycznego,
z zastosowaniem techniki ankiety, wywiadu i obserwacji. Analizy statystycznej zebranego
materiału dokonano przy pomocy testu χ2, testu H, testu U - Manna-Whitney’a oraz dwu-
czynnikowej analizy wariancji (ANOVA). Wyłoniono trzy grupy kobiet o zróżnicowanym
poziomie aktywności fizycznej (Tab. 1): niskim (grupa 1), średnim (grupa 2) i wysokim
(grupa 3).
Pomiędzy poziomem aktywności fizycznej a kategoriami wskaźnika BMI zaobserwowano
istotne statystycznie zróżnicowanie (Tab. 2). Kobiety o średnim i wysokim poziomie aktyw-
ności fizycznej najczęściej posiadały prawidłową masę ciała, natomiast kobiety o niskiej
aktywności charakteryzowała częściej nadwaga. Stwierdzono, iż aktywność fizyczną najczę-
ściej podejmowały osoby z wykształceniem średnim i wyższym, o bardzo dobrej i dobrej
sytuacji materialnej (Tab. 3). Analogiczne obserwacje poczyniono w przypadku związków
wykształcenia i sytuacji materialnej z wartościami wskaźnika BMI (Tab. 4). Najwyższą
samoocenę zdrowia i osobistej sprawności fizycznej posiadały kobiety o najwyższym po-
ziomie aktywności fizycznej, niższą – kobiety o najniższej aktywności (Tab. 5).
W wyniku przeprowadzonej analizy wariancji stwierdzono, że na masę ciała kobiet w wie-
ku 45-55 lat wpływają następujące czynniki: poziom aktywności fizycznej, poziom wy-
kształcenia, sytuacja materialna respondentek, sprawność fizyczna i stan zdrowia wyrażone
samooceną. Wymienione czynniki (poziom wykształcenia, sytuacja materialna, samoocena
sprawności fizycznej i zdrowia) warunkują również aktywność fizyczną kobiet (Tab. 3, 5).
Jednakże aktywność fizyczna jest czynnikiem niezależnie od innych wpływającym na pra-
widłową masę ciała kobiet w wieku 45-55 lat (F(3, 208) = 5.20; p < 0.002); nie wykazuje
interakcji z cechami społecznymi (wykształceniem i sytuacją materialną), ani samooceną
cech fizycznych (sprawnością fizyczną i stanem zdrowia).
